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Simuiiaiy. This study evaluates the cumulative incidence of 
Type 1 (insulin-dependent) diabetes mellitus in male army 
wnsenpts 0-18 (inclusive) years of age in the Netherlands 
(birth cohorts) over 10 years. Data from 2136 cases were re- 
trieved from flies of the conscript registry of the Royal Dutch 
Army Ascertainment was sought by the capture-recapture 
method, achieving an average ascertainment rate of 89.7% 
Poisson regression modelling was used to determine the 
change in incidence over time. A significant non-linear in- 

S'S^ °' insulin-dependency in the birth co- 
horts oU960-1970was found. The cumulative incidences of 
the early birth cohorts K85/10Q0 (i960). 1.76/1000 qofin 


14^1^0962) were considerably lower than of the later 
SS" 1 * .V 9 ^ 1000 ( 196g ). 2.11/1000 (1969), 2.12/1000 
(1970). Overall the risk of Type 1 diabetes increased on the 

I wilh each annual birth cohort - ° n, y {or 

birth cohort was a significant dip in the incidence ob- 
served. The results indicate a rapidly increasing incidence of 
diabetes m males in the Netherlands consistent with the con- 
current rapid rise in Northern Europe, found in both sexes. 
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During the past decades, surveys in the Nordic countries 
h^?/£ U k , an in "^ r in risk for Type 1 (insulin-depen- 
dent) diabetes mellitus [1-3] with an annual change ofap- 
proximately 33%, in Finland 2.4% [4]. Studies in North 
America however, have demonstrated little long-term 
variation in the incidence of diabetes [51. World-wide 
ftere are few data available to evaluate temporal trends' 
for the risk of developing diabetes in the young. In the 
Netherlands the incidence during 1978-1980 (inclusive) 
was 11.67100.000 for males, 0-19 years of age[6rThecur 
rent study looked for temporal trends of the incidence of 
Type 1 diabetes in the 1960-1970 birth cohorts of -male 
army conscripts in the Netherlands [7]. Following trie ap- 
proach by Green and associates [8, 9] in Denmark, the 
army conscript registry was chosen, as all males aged 18 
Sit 5 r ™ ilitar y scrv » c e by law and most participate 

m a standardized medical screening programme to evalu- 
ate their fitness for service. Thus, a nation-wide source 
overtime is available, in as much as the screening proce- 
dures were constant over time. BR ' 

Subjects and methods 

VfeS^f c 00,aincd fr °™ ,hc fi,es of ,hc National Military Service 
Medical Exam,nat.on Office for male conscripts born in the years 


tu!^lffij&\ ,,ary au «h°"t'es required that while obtaining 
* confidentiality or the conscripts was rcspccicd. The nic! 
1 V£3 'P®™?™ w ri« c " *V «he cxami„i„E military physician on 
duced1nf«^ torm. The medical procedures and foms wcreimr™ 
rEZZ? *" d T S,,n *" Usc - Al ,hc """lical examination a spe- 
aal code was given by the military physician to all 18-year-old mates 
Torfxl ^" v '/^' a ^ tc % meBi 1 l .^"»nd/or« s lucosuri a ". In the la^ma- 
t&ffito .'"^'"^^"^ncy was based on writtfn cvi- 
ih^ir^? r c, ^ er thc PaeOioirtei-n or the internist treating 
vou„» ?™ h ' S 8 ^ neral P raclilio "^ >» «h« Netherlands al! 

uTtemisKol ill^ ,C palic ," tS "? lrealed b * 8 or an 

interntst [6], and the general practitioner (family doctor) always re- 
ceives reports; from these specialists. "»r, always rc- 

diab^tesMnr^.^r 6 " 3 l £° n,ilUary dOC,or had to contIr ™ «» 
waslvaliLb^ Vh m lh * """"TP 1 . whe " "O bitten evidence 
^ *T * examination. This confirmation included a for- 

oh™^rr P U° ' hc conscri P« r <>r 'nsu»n. a confirmatory tcle- 
itaSTl^- - hC "? a,ln8 P hvsician »"d *'«> by observing signs of 
. ■ W ? W"* 11 *** If glucosuria was detected in a ran- 
ouaion'?^ P,C f" 'J" 5 d .»y ^^ical examinationbysimple rc- 
was Zh£.\ ■ slan , d » rd '« :d oral glucose tolerance l4 (OGTT) 
S^ "'l ), t pe . rfonnCd by an ini <*»& * »"« Central Military 
Hospital us,ng 75 g load of glucose after an overnight fast The re- 

abnormal, also to the local doctor. These procedures have not been 
3Z ged #* ^ 55 - The rCSUl,9of lhc OOTT were tound to The ^les 
° ^{fe :^S«lryand all have been interpreted according to "to 
National fok,t^cs of Health criteria by the investigators, the foltow! 
•ng two cnlpriW established diabetes: 1. After an overnight fSt vc- 
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Table 1. Classification of army conscripts with primary code 
"diabetes mctlilus" or "glucosuria" on medical examination form, 
total n = 2509 for the birth cohorts; 1 960-1 970 (inclusive) 
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n 

% of total 

Previous insulin-dependency 

2136 

85.1 

manifest < 18 years of age 



Positive urinary reduction 



diabetic OGTT* 

46 

1.8 

non-diabetic OGTT 

291 

11.6 

Previous diabetic diet and/or 

36 

1.4 

oral by poglycacmic agents 




OGTT = oral glucose tolerance test; 

* On follow- up through the local physicians, all were prescribed in- 
sulin within 1 year after testing, this was not evaluated for the 36 con- 
scripts reportedly taking hypoglycemic agents or a diabetic diet 


no us glucose con cent ration ^7.0 mmot/1 on at least two separate oc- 
casions (and/or), 2. Following 75 g of oral glucose; venous plasma 
concentration > 1 0.0 mmul/1 on al least two occasions during the 2-h 
lest, sampling every 15 min. 

Some conscripts arc exempted from military service and hence 
from medical examination because of so-called brother-service: if two 
older brothers have already completed their military duty, there is 
exemption for each younger brother. Their percentage, of the total 
number of annual conscripts, decreased from 6.9% (birth cohort 
1960) to 2.3% (birth cohort 1970), reflecting the tendency towards 
smaller families. Also.conscripls living in foreign countries, staying in 
prison (convict), in a psychiatric home, or working in sacerdotal of- 
fice, may not have had a medical examination at age 18. Further, it is 
conceivable that other disease stales, for example chronic pulmonary . 
disease, were considered sufficient for exemption and thai an addi- : 
tional diagnosis of diabetes was not noted. Finally, the military regis- 
try is incomplete with regard to death prior to the age of 19 years. 
However, themortatiiyratesordiabctcs.boih primary andsecondary 
causes, in Q-19-year-old-boys from 1950-1984. were very low and 
have changed very Utile [10]. The average death rate with Type 1 
diabeies as a primary cause was 2. 1/1 .000,000 during this time period 
[1 1 J, and thus would have only a marginal effect on the incidence ra tes. 

To determine the decree of ascertainment and from there to esti- 
mate the true number of incident cases in the population, the Lincoln- . 
Peterson capture-recapture method [12] was applied. As a secondary 
source for validation a former nation-wide actual incidencesLudy was 
employed ofType I diabetes amongO-19-ycarolds during 1978-1 980 
(6]. This study obtained data Trnm a questionnaire sent to all physi- 
cians involved in the treatment of young diabetic patients* ascertained 
by sending the same questionnaire to all members of the Dutch 
Diabetes Association. The degree of ascertainment for paediatri- 
cians was 94% and for internal medicine specialists 75% .The data of 
the former incidence study (recapture) by questionnaire were col- 
lected quite differently both in purpose an din timing from the present 
one (capture) , hence suitable for independent ascertainment. 

The capture-recapture method was applied for the birth cohorts 
of 1960-1970. The older conscript birth cohorts 1955-1958 could not 
be recaptured by the actual national incidence data, collected during 
1978-1980, comprising newly-diagnosed cases aged 0-19 years only. 
Further the total birth cohort 1959 (January-December) was 
exempted from military service by national decree. 

The matching criteria were date of birth and also, available in 
33%, the date of the first administration of insulin. 


Statistical analysis 

The Poission regression model was fit into the adjusted cumulative 
incidence rotes using the statistical package GLIM [12]. This was 
performed to determine if there was a statistically significant in- 
crease over lime [ 13). The risk of developing diabetes under the age 
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of 19 in a population of Dutch males could only be model h 
function or birth cohorts. A ge and calendar lime of onset of di 
could not be modelled because of incomplete data concern! 
date or first administration of insulin. The linear model was fi 
the data in the following order [14]. The dependent variable, 
justed cumulative incidence. Was first introduced to the mod 
ond. the independent variable, birth cohort, was fitted to the 
without including a term for trend. 


Results 

Table 1 depicts the population initially coded 
diabetes orglucosuria in the military registry, n =251 
s u I in-de pendency before age 19 years was documcn 
2136 subjects, born between 1960-1970. In 46 con* 
the finding of a diabetic OGTT was followed by pre 
ing insulin within 1 year after the finding of positive i 
tion in the urine at the initial medical military cx 
ation. This would represent only 1.8% of the 
population found insulin dependent then. 

The descriptive analyses of the asccrtainment-ad 
cumulative incidences arc shown in Tabic 2. It af 
that the cumulative incidence increased from 1.S5 < 
to 2.12 (1970). The ascertainment from the prcvic 
cidence study into the military records ranged fron 
to 100%. In the birth cohorts of 1963 and 1969 all 
could be recaptured, for 1962, 75 % was found, the 
age for all birth cohorts was 89.7%. The low rate 
birth cohort of 1962 was the only one significantly ■ 
ent (/7<0.05) after adjusting for ascertainment 
upon the 95 % confidence intervals, despite iis reh 
low degree of ascertainment (75 %). 

Figure 1 represents the temporal trend of insul 
pendency by the calculated mean annual inctden 
each birth cohort by age 18 years. Increases were i 
ways present in each subsequent year of birth, b 
overall trend did show an increase in incidence of ' 
diabetes for birth cohorts of 1960-1970 of 4.4% am 
Comparing the deviance with the appropriate d 
of freedom before and after fitting the birth cohorts 
model for linearity revealed that the model itself v* 
accepted (p < 0.00 1). This implies that although the 


Table 2. Cumulative incidence of Type I (insulin-dcp 
diabetes mclliius in male army conscripts aged IK years 


Year 

National 

Noted insulin- 

Asccrlainmc 

of 

number 

dependent 

adjusted cum 

Birth 

of 1 8-year- 

in the 

incidence pci 


old males 

Military Files 

(95% con fid 



intervals) 

1960 

119761 

189 

1.85(1.60-2. 

1961 

123393 

167 

1.76(1.52-2.' 

,1962.. 

122783 



1963 

125069 

l&T 

• 1.50(130-1. 

1964 

125955 

198 

1.83(1.59-2. 

1965 

122978 

203 

1.93(1.68-2, 

1966 

119880 

184 

JJ10-4&-1. 
(1.81-2, 

1967 

119659 

219 

1968 

118716 

194 

1.96(1.70-2. 

1969 

124893 

264 

2.11 (1.87-2. 

1970 

120634 

234 

2.12(1.87-2 
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FIg.1. Temporal trend in the annual cumulative incidence of Type 1 
(insulin-dependent) diabetes mellitus in male army conscripts in the 
Netherlands across birth cohorts, 1960-1978. 1961-1979, etc. Mili- 
tary (-•-) represents the data from the registry proper, adjusted 
(- + -) implies the annual cumulative incidence after correction for 
ascertainment. Overall a non-linear increase in incidence for the 
birth cohorts 1960-1970 was observed. A sign ifican i* (p < 0.05) de- 
cline for cohort 1962 was seen after adjusting for ascertainment 


a significant increase in the incidence of Type 1 diabetes 
over the total observed period, the increase did not follow 
a linear trend (p < 0.05), The beta coefficient was 1-2/1000 
per birth cohort year, or a 4.4% increased incidence for 
each yearly birth cohort. Also, after exclusion of the birth 
cohort 1962 the upward trend remained significant. 


Discussion 

The population obtained from conscript data represents a 
fairly complete nation-wide sample of all 1>pe 1 diabetic 
males in the Netherlands born between 1960-1970, con- 
firming earlier data from Denmark [7], A significant bon- 
linear increase was found in the cumulative incidence of 
Type 1 diabetes. The overall increase could not be at- 
tributed to factors leading to a "false" rise such as under- 
ascertainment, improvement of diagnosis of registration, 
changes in case definition, or disease-associated death. 

No appearent slow-down at the end of the present sur- 
vey was observed. If this trend were to continue, there 
would be a doubling in incidence every 20-25 years. This 
increase in cumulative incidence seems in keeping with 
the annual increase of 33% in actual incidence [5] ob- 
served in other northern European countries for both 
sexes. It must be understood however that cumulative in- 
cidences for birth cohorts are not directly comparable to 
. actual incidences. 

Increases in actual incidence have been seen in Sweden 
; . tl] t Norway [2], Finland [3], New Zealand [5], Austria 
* [16], Denmark [17], France [18], Luxembourg [19] and Po- 
land. Little or no temporal change has been found in Scot- 
land [20], Spain [21], Canada (Montreal, Prince Edward 
Islands) and in the United States (Allegheny County 
f i; (Pennsylvania), North Dakota, Colorado and Monroe 
| County (New York State)) [5]. In Leicestershire (United 
Kingdom) [22] inconsistent trends have been observed. In 
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addition the differences in cross-sectional incidence rates 
between the different countries remain striking, as in Nor- 
dic countries the incidence rate is 20-30/100,000 per year 
whereas in Japan the rate is 1/100,000 per year [23] , An ap- 
parent epidemic of clinical manifestation has been re- 
ported from midwestem Poland [24]. 

On the other hand, a report from the United Kingdom 
[24] suggested that the overall cumulative incidence of 
early-onset diabetes has not increased, but that the dis- 
ease is expressed clinically at an earlier age. Different 
ways of estimating incidence may well lead to different in- 
terpretations with regard to temporal trends [13]. 

Five previous studies have evaluated temporal trends 
in Type 1 diabetes by birth cohort. Data from Denmark 
have indicated a significant rise in incidence for the birth 
cohorts 1949^1956 [17], However, studies from the United 
States [5], Poland [24], Sweden [26] and Finland [27] failed 
to do so. Given the lack of evidence for effects of birth co- 
horts found elsewhere, we plan to examine whether the 
age at which Type 1 diabetes became clinically manifest 
was different between the present, relatively large birth 
cohorts and also changes with time across the age groups 
(0-1 8)^ At this point there is no way to decide whether the 
intruiging dip in cumulative incidence for the 1962 birth 
cohort was due to chance or associated with features of 
clinical manifestation. 

We confirm that military conscript health data may be 
considered for monitoring the cumulative incidence of in- 
sulin-dependency (and perhaps of other easily defined 
chronic childhood disorders). It is our impression that the 
procedures for military service health assessment in the 
Netherlands is similar to that in other countries and that 
these procedures have not changed much over time. 
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